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MATERIAL SPECIFICATION
FOR

INSULATION SLEEVING, BOOTS AND TRANSITIONS,
ELECTRICAL, HEAT SHRINKABLE (HIGH TEMP)

1. SCOPE

1.1 Scope! This specification establishes the requirements for highly flexible
electrical sleeving, boots and transitions whose dimensions will reduce toa predetermined §
sze upon gpplication of hest in excess of 347 degrees Fahrenheit (°F)

2. APPLICABLE DOCUMENTS

2.1 Government documents. Unless otherwise specified by revision letter or O for

initid releass, the following documents of the issue in effect on the date of invitation for
bids or request for proposa, form a part of this specification to the extent specified

herein. In the event of conflict between documents referenced herein and this

gpecification, this specification shall

SPECIFICATIONS
Federal
0-5-1926
P-C-437

W-F-800
W-L-800

Military
MIL-A-8243
MIL-C-372

MIL-F-16884

MIL-H-46170

MIL-G-3056
MIL-L-2 104

MIL-L-3 150

be consdered a superseding document.

Sodium Chloride, Technicd

Cleaning Compound, High Pressure (steam)
Cleaner

Fud Qil, Diesd

Lubricating Oil, General Purpose, Preserva-
tive (Waer Displacing, Low Temperature)

Anti-lcng, and Decing-Defroging Huid

Cleaning Compound, Solvent for Bore of Small
Arms and Automatic Aircraft Wegpons

Fud, Diesd, Maine

Hydraulic Fluid, Rust Inhibited, Fire-resist- §
ant, Synthetic Hydrocarbon Base

Gasoline,  Automotive, Combat

Lubricating Oil, Internal Combustion Engine,
Heavy Duty

Lubricating Oil, Presarvative, Medium



MIL-L-7808

MIL-L-23699

MIL-L-46 167

MIL-P-14232

MIL-R-46846
MIL-T-5624
MIL-W-8 1044

STANDARDS
Militarv

MIL-STD-105

MIL-STD-45662
DRAWINGS

Militarv

10873919

12273147

12273148

12273162

12273163
12273164
12273176

12273242

12287274
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Lubricating Oil, Aircraft Turbine Engine,
Synthetic Base

Lubricating Oil, Aircraft Turbine Engine,
Synthetic Base

Lubricating Oil, Internal Combustion Engine,
Arctic

Parts, Equipment and Tools for
Materid, Packaging of

Rubber, Synthetic, Heat Shrinkable
Turbine Fud, Aviation, Grades JP-4, JP-5
Wire, Electric, Cross-Linked Polyalkene,

Insulated, Tin Coated Copper, Light Weight,
600 Volts, 150 Degrees C

Sampling Procedures and Tables for Inspection
by Attributes

Cdibration Sysem  Requirements

Electrolyte
Boot, Adapter, Heat Shrinkable
Trangtion, Heat Shrinkable, 3-entry

Transition, Heat Shrinkable, 3-entry
Angle

Trangtion, Heat Shrinkable, 4-entry
Boot, Adapter, Heat Shrinkable

Boot, Heat Shrinkable, Strain Relief,
Angle

Boot, Heat Shrinkable, Strain  Relief,
Convoluted

Adhesve
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(Copies of specifications, standards, drawings, and publications required by supplier in
conjunction with specified procurement functions should be obtained from the procuring
activity or as directed by the contractive officer.)

2.2 Non-Government documents.

pecification to

The following documents form a part of this
the extent specified herein. Unless otherwise indicated, the issue in effect

on dae of invitation for bids or request for agpprova shdl apply.

Ameican Society_for Tesing and Materids (ASTM)

D412

D747

D792

D2240

D2671

Standard Methods of Test for Dielectric
Breskdown Voltage and Didectric Strength of
Electrical Insulating Materials at Commercial
Power Frequencies

Standard Test Methods for Rubber Properties
in Tenson

Standard Methods of Test for Water
Absorption of Padtics

Stiffness of Plastics by Means of Cantilever
Beam, Test Method for

Standard Methods of Test for Specific Gravity
and Dendgty of Padics by Displacement

Standard Methods of Testing Nonrigid Vinyl
Chloride Polymer Tubing

Standard Methods of test for Identification
Hardness of Rubber and Pagtics by means of
a Durometer

Standard Methods of Testing Heat
Svrinkable  Tubing

Recommended Practice for Determining
Resistance of Synthetic Polymeric Materials
to Fungi

(Copies of ASTM publications may be obtaned from the American Society for Tesing and
Materids, 1916 Race Street, Philadelphia, Pennsylvania, 19103.)
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3 REQUIREMENTS

3.1 General material requirements. The material specified herein shall have a
continuous temperature range of minus 70 to plus 302°F and meet the requirements of
MIL-R-46846, Type Ill, for crosdinked modified viton tubing except as specified herein.

3.1.1 Character or quality. The sleeving, boots, and transitions shall not contain pin
holes, tears and rips.

312 Intentiondly left blank.

3.1.3 Product characteristics.

3.1.3. Color. The color of the deeving, boots and trangtions shdl be black.

3.1.32 Dimensons and tolerances.

31321 Seeving.

3.1.3.2.1.1 Inside diameter as supplied. The inside diameter of the sleeving, as
supplied, shdl be in accordance with Table |I.

TABLE |. SLEEVING DIMENSIONS - AS SUPPLIED

Size Indde Diamger Minimum
Inches Millimeters

3/16 .187 4,74

1/4 .250 6.35

3/8 375 9.50

1/2 .500 12.70

5/8 .625 15.88

3/4 .750 19.05

7/8 875 22.23

1 1 .000 25.40

1-1/4 1.250 31.75

1-1/2 1.500 38.10

2 2.000 50.80

2-1/2 2.500 63.50

3 3.000 76.20

313212 Indde diameter and wal thickness after dhrinkage. The indde diameter and
wall thickness of the sleeving, after heat-shrinking by application of heat in excess of
347°F, shdl be in accordance with Table II.

31322 Bos The indde diameters of boots, as supplied, shal be in accordance with
drawings 12273147, 12273164, 12273176, and 12273242. Boot inside diameters, wall
thicknesses, and other specified dimensons, after heat dwrinking (unrestricted  recovery) by
application of heat in excess of 347°F, shall be in accordance with drawings 12273147,
12273164, 12273176,and 12273242.
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TABLE IL SLEEVING DIMENSIONS - AFTER SHRINKING l

AFTER HEAT-SHRINKING
As Supplied Ingde Diameter Totd Wadl Thickness
Size (Max) Inches Millimeters
(Inches) Inches | Millimeters Min. | Max. Min.  Max.
3/16 .093 2.36 .028 .042 0.71 1.06
1/4 125 3.17 .028 | .042 0.71 1.06
3/8 .187 4.74 028 | .042 0.71 1.06
1/2 .250 6.35 .028 | .042 0.71 1.06
5/8 312 7.92 .034 | .050 086 | 1.27
3/4 .375 9.50 .034 | .050 086 | 127
7.8 .437 11.11 .035 | .055 0.89 | 140
1 .500 12.70 .038 | .060 096 | 152
1-1/4 .625 15.87 .040 | .070 1.00 1.77
1-1/2 750 19.05 .040 | .070 1.00 1.77
2 1.000 25.40 .048 | .082 121 | 2.08
2-1/2 1.250 31.75 .048 .082 1.21 2.08
3 1.500 38.10 .048 | .082 121 2.08

31323 Trandtions. The indde diameters of trandgtion legs, as supplied, shdl be in
accordance with drawings 12273148, 12273162, and 12273163. Transition leg inside
diameters, wall thicknesses, and lengths, after heat shrinking (unrestricted recovery) by
application of heat in excess of 347°F, shall be in accordance with drawings 12273148,
12273162, and 12273163.

3.1.4 Physical_mechanical and electrical properties.

trangtions shdl exhibit the properties specified in Table llI.

The sleeving, boots and
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TABLE Ill. PHYSICAL, MECHANICAL AND ELECTRICAL PROPERTIES

Property Requirement Test procedures and conditions
‘I SJeaving ' Boots/Transitions
0.075" Thick Slab
Tensile Strength 2200 ps. min.  ASTM D2671  ASTM D412
| molded dab
| specimen
Ultimate Elongatiof 3B0% min. |~ ASTM D267i ASTM D412
molded dab
specimen
1.6 max. | ASTM D792 ASTM D792

ISpecific Gravity
!

'Hardness ES t 10 Shore A |- ASTM D2240 ‘ ASTM D 22 4 0
‘Low Temperature No cracking ASTM D2671 | ASTM D2671
|F1exibilirgf exposure  a 1/4" wide
-60 £ 5°F molded dab
exposure at -60 = 5°F
| |
6000 psi. max. ASTM D747 ASTM D747
1/2" wide strip 1/2" wide
molded strip
‘Heat Resistance | B
_ ASTM D2471 ASTM D412
(Tensle Strength 1800 psi. min. at 73 :18°Fafter molded dab at
Ultimate Elongation 300% min. 168 hr. exposure 73 = 18°F dfter
[0 302 + 5°F 168 hr. exposure
to 302 = 5°F
Longitudind  Change 2% to -8% MIL-R-46846 | Not Required
' | —
Fungus Resgtance | Rating of ASTM G21 ASTM G21
| 1 or less
. |
‘Water  Absorption [ 2% max. ASTM D570 ASTM D570
Dielectric Strength No breakdown ! ASTM D149 ASTM D149
' under oil a under oil a
200 vdc min. 200 vdc min.
Fuid Resstance T SeeTalelV __ ASTM D570, D2671 ASTM D570
a 73 + 18°F dfter ASTM D412
24 hr. exposure molded dab
specimen

24 hr. exposure

Adhesve
(Compatibility

Must be compatible with with Adhesve Systems per drawing
12347278
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Primary Temp Tensile Elongation | Weight Remarks
Fluid (+5°F) Strength (%) - Increase
(PSI,min) (%,max)
|
Gasoline 77 1000 250 25 Note 1
MIL-G-3056 J
F—DF-A 122 1000 250 25 Note 2 |
VV-F-800
Lube Oil 122 1000 250 25 Note 3
VV-L-800
Synth Lube 122 1000 250 15 Note 4
MIL-L-23699 l
Arctic Lube . 122 1000 250 5
MIL-L-46167
Synth Hyd 160 | 1000 ! 250 10 Ii
Fluid !
MIL-H-46170 | ‘ !
|
Bore Cleaner 122 1000 ' 250 25
MIL-C-372 ‘
Electrolyte 122 1000 | 250 5 Note 5
P/N10873919 l
5% Salt Sol. 122 1000 I 250 5
0-5-1926 |
Cleaning 122 | 1000 250 5 ‘
Fluid , | |
P-C-437 ._ l
Deicing 122 | 1000 250 5
Fluid
MIL-A-8243

I

NOTES: 1.

JP-4 and JP-8, MIL-T-5624.

2. Diesel/kerosene fuel. Other fuels in category:
DF-1 and DF-2 per Fed-STD-VV-F-800; JP-5 per MIL-T-5624;

marine fuel per MIL-F-16884,

3. Petroleum base lubricating oil. Other fluids in category:

MIL-L-2104, MIL-L-3150.
4. Synthetic based lubricating oil. Another fluid in this
category is MIL-L-7808.
5. Miscellaneous or non—duplicated fluids.

Gasoline/gasoline type fuel. Other fuels in category:

R
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4. QUALITY ASSURANCE PROVISIONS
41 Generd.

4.1.1 Responsibility for inspection. Unless otherwise specified in the contract or
order, the supplier is responsble for the peformance of al Qudity Assurance Provisons
specified herein (Section 4) to determine conformance with the requirements of Sections 3
and 5. Except as otherwise specified, the supplier may utilize his own facilities or any
commercial laboratory acceptable to the procuring activity. The procuring activity
resrves the right to peform or witness any of the ingpections st forth in this document
where such ingpections are deemed necessxry to assure supplies and services conform  to
prescribed  requirements.

4111 Inspection eauipment. Unless otherwise specified in the contract, the supplier
is responsible for the provision and maintenance of all inspection and test equipment
necessary to assure that supplies and services conform to contract requirements.
Commercid, modified commercid, or supplier desgned ingpection equipment or measuring
st-ups must be capable or repetiive measurements to an accuracy of 10 percent of the
component  tolerance. Cdibration of ingpection and test equipment shdl be in accordance
with  MIL-STD-45662.

412 Specid tets and examinations. Specid tests and examinations (see 6.3) when
required, shdl be performed in accordance with Table V. The inspection sequence shdl be
in accordance with Table V.

NOTE: Assmblies subjected to gpecid tests and examinations shadl not be used
for any other purposes and shdl be indeibly marked, DO NOT USE.

4121 Preproduction. If required by the procuring activity (see 6.2) two assemblies
shal be inspected by the supplier a a location gpproved by the procuring activity.

4.1.2.1.1 Preproduction failure. Failure of a preproduction assembly to meet the
requirements specified herein shall be cause for cessation of inspection. When corrective
measures satisfactory to the procuring activity have been taken, inspection may be
continued.

4.1.2.2 Initial _production. Unless otherwise specified, the procuring activity shall
select two assemblies from the first 10 assemblies produced under a production contract
(see 6.2). Once verification and validation of compliance with the requirements has been
accomplished, qudity conformance inspection of the remander of the production contract
shdl be as specified (see 4.2).

41221 Initid production falure. Falure of an initid production assembly during or
a a reault of initid production inspection shal be cause for rgection of the assembly. The
procuring activity shall refuse acceptance of production assemblies until evidence of
corrective action is provided.




TABLE V. CATEGORY OF INSPECTION
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Quality  conformance
Special test & Inspection
examinations
Class of characteristics
Description Requirement Met hod Errc?d lB'Pce}ld Critical [Major |Minor
Gengra  Materid
Requirements 3.1 4.2.1 X X | (Test in fpccordance with
_ MIL-R-4$846)
Character or quality 3.1.1 4211
Product
characteristics 3.1.3 4.2.1.3
Color 3.1.3.1 4.2.1.3.1 X b 100%
Dimendons ad
tolerances 3.1.3.2 4.2.1.3.2
Sleeving 3.1.3.2.1 4.2.1.3.2.1
[nside diameter as
supplied 3.1.3.2.1.1 4.2.1.3.2.1.1 X X | See Notef 1 and 2
[nside diameter and
wal  thickness
after shrinkage 3.1.3.2.1.2 4.2.1.3.2.1.2 X X | See Notef 1 and 2
Boots 3.1.3.2.2 4.2.1.3.2.2
Insde diameter
as supplied 4.2.1.3.2.2.1 X X | See Notef 1 and 2
indde diameter and
wal  thickness
after shrinkage 4.2.1.3.2.2.2 X x | See Notef 1 and 2
Transitions 3.1.3.23 4.2.1.3.2.3
[nside diameter
as supplied 4.2.1.3.2.3.1 X X | See Notep 1 and 2
[nside diameter and
wal  thickness
after shrinkage 4.2.1.3.2.3.2 X X | See Notep 1 and 2
Physical,
mechanicd;* and
electrical,
properties 3.1.4 4.2.1.4 X X
Preparation for
delivery 5 4.3 X X
VOTES: 1.  When tnanufactured in fontinuous spoolgor rolls pf 25 fehet or morg, a minirgum
of one fample shall be faken from the pfocess Iqt or bafjch or from each spool
or rolll in the lot. For|boots/transitions one safnple shjll be takgn from gach
lot of 3S.

2. When fanufactured in fuantities of lengths of 25 feet, pr less, the lot shall be
sampleld in accordance pith 4.1.3 using p 2.5 AQL for myajor and p.5 AQL|for
minor kharacteristics! |For boots/transi}ions. orle samp|e shall b¢ taken f rom
each Idt of 25.
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4.1.3 Qualitv_conformance conditions & controls. Quality conformance inspections
shdl condgst of the ingpections and tets specified in Table V as indicated by the existence
of an Acceptable Quality Level (AQL) or frequency of inspection number in one of the
classification of characteristics columns. Examples of the number to be used are: 100%,
1.5, and 1/400. Qudity conformance inspection shdl be peformed in accordance with the
methods specified in 4.2,

NOTE:

100% means each unit produced shall be inspected for the indicated
characteristics (see 4.1.3.1.2)

2. 15 ggnifiess an AQL number and indicaes the characterisic may be sample
inspected (see 4.1.3.1.1)

3. 1/400 ggnifies a control ingpection (see 4.1.3.2)

4.1.3.1 Lot-by-lot inspection. Lot-by-lot inspection shall consist of sampling ‘and
acceptance (100%) inspection as specified in Table V. An ingpection lot shdl congst of dl
asemblies of one type, submitted a one time for Qudity Conformance Ingpection.

4.1.3.1 .1 _Sampling. Sampling and inspection shall be conducted in accordance with
MIL-STD-105 on the basis of percent defective for those characteristics of Table V
assigned an AQL. Except as specificdly dedgnated in Table V, chaacterisics having the
same AQL shall be treated as a group.

4.1.3.1.1.1 AOL validation. Before sampling can commence for any production
contract, a minimum of 20 assemblies shall be subjected to 100% inspection to verify
conformance to requirements lised in Table V. Process average for each requirement shall
be computed as gpecified below. If the computed process average for the requirements
exceed the specified AQL, 100%, ingpection shal be continued until the process average for
20 consecutive assemblies is less than the specified AQL.

Process average = Number of Defectives
Number of Assemblies Inspected

X100

4.1.3.1.1.2 Sampling failures. Rejected assemblies or lots shall be processed in
accordance with the acceptance and rgection criteria of MIL-STD-105.

4.1.3.1.2 Acceptance_ (100%) inspection For the requirements specified for

acceptance (100%) inspection in Table V, each assembly of the inspection lot shall be
subjected to the tests specified therein. Inspection shdl be performed by the supplier a
the place of manufacture except as specified in 4.1.1.

413121 Acceptance (100%) inspection failures. Any assembly that fails to conform
to any acceptance (100%) inspection shall be rejected. The rejected assembly may be
repaired or corrected and resubmitted for ingpection.

10
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4.1.4 Test conditions. Unless specified, all tests shall be conducted under the
following  conditions:

Air temperature 73 + 18°F
Barometric  pressure 28.5 (+2.0, -3.0) inches of mercury
Relative humidity 50 + 30 percent

42 Ouditv__conformance inspection.

4.2.1 General material requirement. The sleeving, boots, and transitions shall be
tested in accordance with MIL-R-46846, Type IllI, Class |, except as specified in 3.1 to
verify conformance with 3.1

4.2.1.1 Character or quality. The sleeving, boots, and transitions shall be visually
ingpected to verify 3.1.1.

4212 Intentiondlv left  blank.

4213 Product characteristics.

4.2.1.3.1 Color. The sleeving, boots, and transitions shall be visually inspected to
verify 3131

42132 Dimensons and tolerances.

421321 _Seeving

4213211 Indde diameter as supplied. The deeving shdl be inspected in accordance
with ASTM D876 to verify conformance with 3.1.3.2.1.1.

4213212 Indde diameter and wal thickness dfter dwinkage. The deeving shdl be
subjected to heat in excess of 347°F until the tubing no longer exhibits visble dhrinkage
(duration of exposure to heat is dependent upon tube I.D.'s and method of heat application).
The completdy heat-shrunk deeving sample shdl be ingpected in accordance with ASTM
D876 to veify the dimensond requirements of 3.1.3.2.1.2

4.2.1.3.2.2 Boots.

4.2.1.3.2.2.1 Inside diameter as supplied. The boot shall be inspected in accordance
with ASTM D876 to verify conformance with 3.1.3.2.2.

4.2.1.3.2.2.2 Inside diameter and wall thickness after shrinkage. The boot shall be
subjected to heat in excess of 347°F until the boot no longer exhibits visible shrinkage
(duration of exposure to heat is dependent upon 1.D.'s and method of heat application). The
completely heat-shrunk boot sample shal be inspected in accordance with ASTM D876 to
veify the dimensona requirements of 31322

421323 _Trandtions.

4.2.1.3.2.3.1 Inside diameter as supplied. The transitions shall be inspected in
accordance with ASTM D876 to verify conformance with 3.1.3.2.3.

11
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4213232 Indde diameter and wadl thickness after shrinkage. The trandtions shall
be subjected to heat in excess of 347°F until the transition no longer exhibits visible
shrinkage (duration of exposure to heat is dependent upon I.D.'s and method of heat
gpplication). The completely heat-shrunk transition sample shall be inspected in
accordance with ASTM D876 to verify the dimensond requirements of 3.1.3.2.3.

4.2.1.4 Physical. mechanical. and electrical properties. The sleeving, boots and
trangtions shal exhibit the properties specified in Table [l when tested in accordance with

the properties lised therein.

4.3 Preparation for delivery. The material shall be visually inspected to verify
conformance with 5.0.

12
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5. PREPARATION FOR DELIVERY

5.1 General. Preparation for delivery shall be as defined in Specification
MIL-R-46846 and the purchase order (see 6.2).

5.2 Reauirements.

5.2.1 Preservation. packaging, and packing. Unless otherwise specified, the method
and materials used in preservation, packaging and packing of the assembly shall be as
specified in MIL-P-14232.

6. NOTES

6.1 Intended use. The heat shrinkable sleeving is intended for use as a shug fitting
electrical insulator.

6.2 Ordering data Procurement documents should specify the following:

a Title, number, and date of this specification.

b. Applicable levels of preservation, packaging, packing, and marking
ingructions (see 5.1).

c. If preproduction inspection is required (see 4.1.2.1).
6.3 Definitions.

6.3.1 Special_tests and examinations.

a.  Preproduction. These inspections verify a supplier’s capability to produce a
component to a Specification and/or drawing sat. The component may be built
on a prototype basis without the use of production tooling. They will be
normaly conducted whenever a new supplier is sdected.

b. Initial production. These inspections verify the production tooling, methods,
and processes used to manufacture a component. They are required on
sdected fird aticles produced in a production run. These inspections shdl be
repested once every 3 years on continuing contracts.

6.3.2 Quality conformance ingpection.

a  Samaling. These inspections verify that physical and configuration
characteridics are maintained during the production run.

b. Control. These inspections verify that the integrity of the quality level
proven by initid production ingpection is mantaned during the production run.

¢. Accentance. These inspections are performed on each manufactured item to
verify its functional performance against specification requirements.

13



